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[Abstract] 

[Problems] There is provided a floating slider having 
mounted thereon a magnetic head for magnetic field modula- 
tion and an optical pickup, such that, the floating slider 
permits mass -production without compromising its performance, 
a method for producing the floating slider, and a recording 
and/or reproduction apparatus using the floating slider. 

[Means for Solving the Problems] In a magneto-optical re- 
cording head device 1, a magneto-optical optic module 10 is 
integrally formed in a floating slider 5. The magneto- 
optical optic module 10 includes a magnetic field modulating 
coil 11 for applying a magnetic field to a predetermined 
position on a recording film of a magneto-optical disk, a 
lens 12 for converging laser light so as to irradiate the 
predetermined position of the recording film of the magneto- 
optical disk, and a mirror 13 for guiding the laser light 
from a laser light source (not shown) to the lens 12. 

[Claim 1] A magneto-optical recording head device compris- 
ing: 

a head slider, at least a portion of which floats 
over a recording medium during recording and/or reproduc- 
tion; 

magnetic field generating means for generating a mag- 
netic field which is to be applied to a recording medium 
during recording and/or reproduction; and 

converging means for converging light in an area to 
which the magnetic field from the magnetic field generating 
means is applied, 

wherein the magnetic field generating means and the 
converging means are integrally formed in the head slider. 
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[0012] 

A magneto -optical recording head device which 
achieves the objectives described above includes a head 
slider, at least a portion of which floats over a recording 
medium during recording and/or reproduction; magnetic field 
generating means for generating a magnetic field which is to 
be applied to a recording medium during recording and/or re- 
production; and converging means for converging light in an 
area to which the magnetic field from the magnetic field 
generating means is applied, wherein the magnetic field gen- 
erating means and the converging means are integrally formed 
in the head slider. 

[0024] 

In a magneto-optical recording head device 1 
of the present invention, as shown in Figures 3 to 5, a mag- 
neto-optical recording optic module 10, which consists of a 
magnetic field modulation magnetic head and a optical pickup, 
is integrally formed in one of the rails 5b of a floating 
slider 5 at an opposite end from a tapered section 5o. 

[0025] 

Specifically, in accordance with the magneto - 
optical recording optic module 10, as shown in Figure 6, a 
magnetic field modulating coil 11 for applying a magnetic 
field to a predetermined position on a recording film of a 
magneto-optical disk is included as a component element of 
the magnetic field modulating magnetic head, and a lens 12 
for converging laser light so as to irradiate the predeter- 
mined position of the recording film of the magneto-optical 
disk and a mirror 13 for guiding the laser light from a 
laser light source (not shown) to the lens 12, are included 
as component elements of the optical pickup. 
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[0026] 

In other words, in accordance with the mag- 
neto-optical recording head device 1 of the present inven- 
tion, the magnetic field modulating coil 11, the lens 12, 
and the mirror 13 are integrally formed in the body of the 
floating slider 5. 

[0027] 

In accordance with the magneto-optical record- 
ing head device 1 of the present invention, the magnetic 
field modulating coil 11, the lens 12, and the mirror 13, 
which are component elements of the magneto-optical record- 
ing optic module 10, are integrally formed in the body of 
the floating slider 5 so that it is possible to facilitate 
production while maintaining the performance of the magneto- 
optical recording optic module 10. Therefore, the magneto- 
optical recording head device 1 of the present invention can 
be mass-produced for a cost advantage thereby providing a 
high performance and a high industrial producibility . 

[0028] 

In addition, the floating slider 5 can be 
formed from a material which is at once transmissive and ac- 
cepts machine processing, such as a glass material or a 
resin material, by various molding methods using a mold, so 
as to incorporate the magneto-optical recording optic mod- 
ule 10. Hereinafter, any molding process that follows a 
predetermined molding method will be called "molding" . 

[0051] 

As described above, according to the produc- 
tion method of the magneto-optical recording head device of 
the present invention, the magneto-optical optic module 10 
can be integrally formed in the floating slider 5 by molding, 
which is easily performed, without employing a sophisticated 
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technique such as a fine processing technology. Moreover, 
with the production method of the magneto -optical recording 
head device of the present invention, the magnetic field 
modulation magnetic head and the optical pickup can be pro- 
duced at the same time, rather than producing them sepa- 
rately. As a result, according to the production method of 
the magneto-optical recording head device of the present in- 
vention, the floating slider 5 with the magnetic field modu- 
lation magnetic head and the optical pickup therein can be 
produced very efficiently without compromising its perform- 
ance, while permitting mass-production, and reducing the 
cost . 

[0075] 

[Effect of the Invention] 

As shown in above description, in accordance 
with a floating slider according to the present invention, a 
magnetic field generating means and converging means are in- 
tegrally formed so as to facilitate production thereof while 
leaving intact the characteristics of the magnetic field 
generation means and converging means. As a result, a head 
slider according to the present invention has high perfor- 
mance and an industrial producibility . 

[0077] 

In addition, in accordance with a recording 
and/or reproduction apparatus according to the present in- 
vention, the magnetic field generating means and converging 
means are integrally formed so as to facilitate production 
thereof while leaving intact the characteristics of the mag- 
netic field generation means and converging means. As a re- 
sult, the recording and/or reproduction apparatus according 
to the present invention has high performance, permits mass- 
production for cost advantage, and provides a high industri- 
al producibility. 
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[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a plan view illustrating a mag- 
neto-optical recording head device of the present invention 
as well as its peripheral components in a recording and/or 
reproduction apparatus. 

[Figure 2] 

Figure 2 is a cross -sectional view taken at 
the dash line A 0 -Ai of Figure 1. 

[Figure 3] 

Figure 3 is a perspective view of the magneto- 
optical recording head device of the present invention. 

[Figure 4] 

Figure 4 is a plan view of the magneto-optical 
recording head device of the present invention as viewed 
from a direction X in Figure 3. 

[Figure 5] 

Figure 5 is a cross -sectional view taken at 
the dash line B 0 -Bi of Figures 3 and 4. 

[Figure 6] 

Figure 6 is an enlarged cross- sectional view 
illustrating an area Y in Figure 5. 



5 



<m**mm» up) « & # K ^ g (A) on^flur^ 

#W2000-48424 
(P2000-48424A) 
(43)&MB ¥#12# 2 Ji 18 B (2000. 2. 18) 



<5i)inta' mi zm FI 

566A 5D075 



CUB 11/10 5 66 Gllfi mQ ... 







*3BS& 5fc»* »*JK©»22 OL 10 W) 




*?«¥10-211498 


(71)ffl«A 000002185 


(22)ttlKB 


¥M<m 7 S27B (1998.7. 27) 


*S*ift/IIK:ffcaWH 6 TB 7#35*J 






(72)58«# fcTF 






«SWa;riKiCia;i|6TB7»35# y- 


















^MSxJ\mit&)H 6 TB 7*35^ y- 












(74)ftfflA 100067736 












F^— A(£#) 5D075 CD18 CD20 CE17 CFD3 CFD7 



(57) imm 




-10 



B5*«BY«tt*B 



11:MF*l|jRaY» 

12: i/irjf 
13:55- 



P. 3/11 

r«4-ouu — <t o «t 4 <* r\/ 



iae&tf/x t±n<k&fc$Emi&mz win s h s £ is 
J:SE£ft^& tit u A 5 r k Z®m k+Zstl 

i mm<om&%.&mm^y'm&. 

fmm^&mftKftt&$1n.XfmiiixZ> ~ h i: "f 

X 5 C t fc^Bt k T 5St#1 2 IE«t©#;B£*12«W 
^y K^S. 

[»#Jg6] S^<o»»g*f)|s|-7i^^^Ct4r#«t 
8 ] ife^J^fi^ S i Ojfciffci 

ML 

[i8*JS l 2 1 _tGftJMS&*6k& U^/vW 
ll«iO*l»ie(M'o? K3lEB©»Jfctr 



[IS** 1 9 1 ±dUhKOV S i 0 2 «r±^t LT 
lfg5ft*2 o ] ±Btt!MI&Mt&tMll%¥ftfc'>' r 

5Ct *#» k i-S W** 2 0 e«»3t»^iB«kffl^ y 

±15-- -y Y7- ?4 Six, WftRtf/XttW*"* 

OBMf^WiPS*v.6**rtKi*ft*3ti-**3fc*« t ft 
i-*^SHT/£5 r k Zftmk+Z&MRlf/Xft. 
[0 0 0 ll 

b-kftX??Ty7k#181gLZnizX&%&» 
[0002J 



- 2 - 



m-.mmmmm p. 4/11 



So 

[0 0 0 3] HftfftiCte, C(DMR^^ K*&ttft?F£ 
(GMR^K) ^ffi^5r^ia^ lOGbi t/ 
\Z%7LbfrX^Z>, ^UT, :O10Gbit/in 2 

[0 0 0 4] £<DSKW&y*tt, WM*tf/h*<-* 

[0 00 5) ^^-C, Z<D&Uh€*M®:~tZ>3 k &<o-' 
o#«#&p#E»;£^rfc6<, «JJ*W*E»#* 
a. t>£ t>£ t£*o**«*E«0f se -t s> t> »f&#E» 

10 0 0 6 J 

[0007] ta»u ±aufci5*aff5CWffloa« 



6. 

[0 0 0 81 *iS<o«iWailtt#(OJI|jt^t fcftv\ m 

I0009]gl<^ IH»»M0BX^? KfcJtf 
ytrvft trHttlCllHK Ltz»±* 7 -Y jav 

#tv^r*7^±*7^f^ 
[00101 ^KMAlflta^y K£3fcf 

wt. *&±m^t±i8Lx^zkn^z-'t, vm^h 
*mxhz> 0 

ta^*, K^7-r y\zmm&*i*<o\m*mni'iti£'3i 

[001 2j 

! §^K^M^, EftX^/XtiS^^^Ea^ 

\ b **±E^ y&zdfam tSiiXteZZb*® 
[0 0 131 roJ:5^ *»Wfc«-6*K«E»ffl^ 

**w^«5*©«E*ffl-f mitt, «tbfc*t 



- 3 - 



P. 5/11 



[0 0 14] *BMlc«*%aMCtfM^y KS 
B^»iS*ft«:, B«ltF/XI«ftl»K. E»8fc#± 

[0 0 15] w(0 £ 5 *c N *38W^«S*«ftfi»ffl-^ 
[0 0 16] SfcIC, **W^«5lBft2fcV/3lttffdfe 

[0 0 1 71 «^LTs *J8WJCff-6E»XtK/Xf±»* 
[0 0 18] r<0 <£ 5fc, «JWKi«-&B«Ra t / / Xtt 

[00 19]. 

1 0 0 2 0 1 B 1 tt, E^lJl/X«?l£*tfc:fett* 

*Lfc¥ffiBT?*>5. Bi*<Dflfe*A 0 -A|fc: 
T»«Ufc«BB-e*>*. H3tt, *»*E«B^5>K 

Bi*:B3*o*rtX^6*fcil03FHBTf*)«« 1^5 
tt, 3t«»E»ffl^ j? K3M l OB 3 XTJB 4 t^ti 
Bo-B^TWRtfcWBB-Cfc*. B6tt, S5*<D 
<BBV**t*U"C«i-||fKB-C*>*, 
[0 0 2 1] *sn0«MB*ffi^y K&tt l i±, El 



iXt/B2fc«-f J:5«c:, ESatf/Xl*W£ll«tc« 
■ >2 4HWW*ivCv**. Zcoyt&$iU& 

Mb 2 a «r«P'kfc UB*L4v^^v hvi^e— 

[oo22] attttftEAfli^y mu i b 3ju«b 

[0 0 2 3] #±;*7>r^5H\ afcKi&^^SWE 

So 

[ 0 0 2 4 J ^JSW^JfeiKftlEtt^y KttB 1 

[0 0 2 5 ] f*L< JfcSWLEatffiilt^^a--^ 1 
B 6 J; ? tc, ttffClMHKft-^y K«>*«ft 
£ ur a * 9 ©E»0Br*4kBfcaW &Http 

ioj^<tB*cu— irjttJiiiti-awvxi 2t^ 

tO 0 2 6 ] *»W<D3te««E*UB^ H« ■ 

Biic&vvcHu aaaHEBJia^yn 1 1 ^xi 2 1 

^7-13 t»±X7^^5 V>*mc-~W$M £ tit 

[0027] z.<ox^\c y *ftwoKmn$zmm-^y k 

fi-C*5«ff*«ffla^/H 1, V>Xl 2RtKS?- 
1 3 a*»±^ ^ ^ 5 ^ftfC-fl:^ ©T^- * 

[0 0 2 8] 4*J S *±^?>f^5lt *»*E»ffl* 

[0029] «B(ftixtt36«J:if^ifC4 



- 4 - 



4 



m-tmmmmm) 

-prim avuv — hoha" 



P, 6/11 

r^uuu — H O H & 1 t\f 



[0 0 3 0] ^7Xtr#*fflV^-^K-Ctt. fittlC 

4**0. 0 5 ttmThVZtOtem^O. 005/iinl? 

T^ffi* 7<Y ^-Cfc+JWMCr* - i . 
[0 0 3 1] #±* 7^ ^5 

(0 0 3 2J ^±^7^ ^5^0— SK£®#r^4>M 

[0 0 3 3] *fc, ^5 

[0 0 3 4] <au MHfflt*±^?>f^50t»i 

7 **m-*flafc<03±* 7 y<Dtfnxfot> r * 

Kit, r<0««J»t UTIt, DLC (Di.amondL 



ike Carbon) I^lf^Wo wODLCB? 

[0 0 3 6] ±EDLCBIS:i*±^7-Y^7 f 

V^CSS (Contact Start Stop) 

* 6*-* KlND#±* 7-T ^<Dft*<b+#«c 

x ^ * * ##Jfc LTV>3 1 £ liSi* ^-f/'feS^ * ^ 
ffi^****T*J*, r^^^c0lHlfef^oT»±^7 

7; 4 ^^Cift6$^5 ^ £ * < ±\f TIT ~f 5 
[0 0 3 7] ftm¥-l 0-3 4 8 6 4^£^£ft 

-cv^J:5tc, «Atf. &±*?<<r5&, s i o 2 ft 

[0 0 3 8] *8W^i±^7^.y5[t -O&jtlJt 

y*tfm>mmtt&mzm^x, *e-^K**t«. -« 

[0 0 3 9] *&W(Dft±Xy'(tfS'?\*s 
[0 0 4 0] ZO£?ft*-/ish*&ffi*mv^-b^£ 



- 5 - 



00'|0.3/j09B20B§08# $fc:W$Mf§( 

* 



axwmmmm 

wim ^ u u u — H O 1 & H 



P, 7/11 



[004 1] o^iC, «±<D * 5 JCU|J«S 
jlt««C<»ffl^y K3Ml*«*rs#tt*BB*r#!H 

/*^&S2 0<D«ffiig-<N&£. H8tt, E17*cD«5HZ 

[0 0 4 2] ■7»VH8(£*-r -fc 5 4Jfc*4WE 

(0 0 4 3J :^Ml2 0ii, *a^a*»:tt-c*> 

V>^o 0 rt, flOBB<0-£B 20alC, uz/ 

X* 1 2 S»<*<&flitttf) 1/ 2 3 #*J5fc 

iffi 2 0 b fC N * 7-1 3fc*tt&f Sa9**«©$9 

r-#jcaj2 5*«»jastiTv>-&, s&rc, «s4a2o 

oW<, >*yo*5lcsttBfc4oT»*o Lfc^-p 
T s #±^7>f^5(0 I t54»*4»«***?>5,ft5t> 
©Ktt^rtti:v>5ci:K:4S. 

*fc*fc4v**J5r***>*. »±*?>f^<D5^f***Ml 

5 if^»3 ^2 t*«#i-S>t#(Dii|-e*5fc 
*7-Y^5CDx-/<#5 5 c±<0«Btt* WB1--5fe<0tt 

[0 0 4 6) £©J:5 4#tm*»&S2O<0* 

*l*f W 2 2rt(C*5V^TIC09^*r^5(w> &#C0U 

1 I «r^«-T^o 
[0 0 4 7] (Si OK***- £51^ i^^-^yi/a 

[0 0 4 8] RK, Si lJfctfBl 2(c^-r£?(-s j& 
[0 0 4 9] '^it, :o*Ml2o^tsrt 



M^>KWtff^2 2^bl^tc 
tCtT, l-'V^l 2^U>7T^|flS2 3tCj:!5J*^U. 

[0 0 5 0] -tcoft, 01 1 4 

[0 0 5 1] ELt *»W<ojfeK5RE»ffi— 3; 

pftti46. t©8*. *»B©3lW«EaW^y K* 
^ 7 $/ / W6^±X 7^/5 * t^ttS^:^ t . 

[0 0 5 2] *»W(OKB5Rt//X»W**B^ 
Wr<< *? 8Eft»V/xrilf^n*JC'>4< ^ 
*«»±-r5J;5tf4SJxfc»±^7>r#'5 4:. r.<D#± 

^ ^ 7 y 7-*^ 645 3t*^ ^-/HOHffi 

[00 5 3] 3tsaSf^ ^ ^ i: LT «u <SSE^*no«ar 

«§^^?>457 f ^^^S«3 i±tc 
Afc««Ji#k:Jt:-DT«SI*^4< 4 9*MB**©*W 
lc«KK*sr«3fc«*e<Wi 3 2»<«j*4tt-C4^, * 
8«BSW3 2iim Tb-Fe-Co§ 

[oo5 4] ro^^KWrtittsEakRtf/xttWft 

a*CB»«:ff5, fiP^>> E 6 fCTF-J-vfc 5 H^L4v^ ■ 

^3 2 0Sf«tt»cjB«S<i« 0 
[00551 v-if#<otr~A;*7tf* Frt<oft«ftga» 

[0 0 5 6] 5 4*»Wo8attXt^/XrttS* 



- 6 - 



oo'fo3ji09B2o«08i} mmm 



P. 8/11 



I0057] o?i: N 3SRtc v j^Tcoi 5 it, *5§ 

[00 5 8] jfe-f , A- Kte J: 9»»fflPIJ^I««^y 
K £ * * T ^ 7 s 4 4rS Jt * 7 A 9 1 -{fttim + 5 ft 

[0 0 5 9] g±^7-<^M7*tlTit Ell 6, 
Ell T^t/IH 1 8tC7FTf<fc o \c[ 2 1/-/Vf-^77^ 
h*^7><bU ^r$2. Omm, Bl. 6mm, 
0. 4 3 mm, /MHO. 3mm, X— /^g:0 . 2 m 

[oo6o] zvtsbiim&m&m^x^ ±^Ltzx 

^biiAU ^7*/v— (D&Btc 

[00 6 1] ^et-Cs #fe*Vfc#««&»JB^ k«b 

5 f^lT. ^P^^fCi:t)^^^^*Ma3@^ Si0 2 
tt*a»«»#Lfc. S i Oj6^<D»f t5** 

[00 6 2] *(D», ^ (07**4 * 9 *tlfiJffi±Kl<b*fttt 
J5fegft (CVDtt) lCiotDLCRif«m o ^ 

*tia„ r.ODLCjRtt\ *e»©«**>a»*t 

[0 0 6 3] ~£>i*JbA 7<<f ^(0±S»t£ifcH-f 



5 \% ¥£<t? * ^ t ttfcv ^ t\ 
[0 0 6 4] K±OJ:5<cU-CfttlL*:SMHEWffl«* 

08/ C S S;fr^£|H]ig-*-6*:#>, El l 9 — ffl 2 2 K^f- 
[0 0 6 5] a— KT^n— KJWStt, E119t^-fJ: 

[0 0 6 6] ftf, E)2 OlC^T* 5f-> K7>n 
- hV<-4 1^7>'7'4 0JLfCfc££;*\ ^;^7^ 

tc, Z<Dk£, ^yh'^yAfW^ ?^i^9 30O± 

[0 0 6 7] ftfi, ^*^;Wai££tea6S£. 

[0 0 6 8] ^12 iOT2 2i:^tJ:^:, 

^y^4 0tti<45^ f^^3 0^.;K^7^ 

[0 0 6 9] f?Jh^l^ ±IB^Xa^iS?X^SrS. 

5t>^>-Cfc^, K^7>f ^ltt^^^ 3 0±S:# 

t»±lfe>tbx ^-f^^^EHBd^jhLTt^^ K^7>f 
? Ik? 4*9 3 0tt«tt-T5Cttt*V^ 
[0 0 7 0] ro^Sftn-KTyn-K^atts S£* 

OStf^ K^7^^1 Ofrt—W'bZ < #5o 
[oo7ij^tr > ^<oi5*E»W&K«rt-e»± 

yo-K1*54^5*-f^/^*fflVv-C. 2 0 0^Sla^ 



7 



Z V U V — 4 O 4 2 <| r^uuw 



P. 9/11 



4 O 4 6 4 Jt\J 



[0 0 7 2] -OW*tt*&H2 3»C»-r. 02 3(1 
[0 0 7 3] 02 3 5fc* 200 

10 0 7 4] *»Wtt±a<D**«^|»S*^* 
[0 0 7 5] 

[0 0 7 6] K^^^olUB 
[0 0 7 7] Sfcfc, *3SW*c«6E«fttf/XW:?¥4fe 

[113] *»wo*««ia»ffl^y K*Moj»aB-e* 



[04] *»Mo*«ftE»»^^ KBBfcB3*o* 
ftXftt&^fcRoqtBB-Cfc*. 

[05] H3Xt5B4*O«tj»B 0 --B l KT«I»rL.fc»r 
350-? $>6, 

106] B5*^BBYfcifcfcLT^t^rffiB-0*>5. 

i®7] mwcoim&wv 

[08] B7*«)|8BZ*:»-r»rBB"t?*5. 
[B9l.Kff«Bffl3-<^*«t«S*fc« : i L «:*'f-WB 

[BlOl *^-^V->3V*SIE«S**:*^4:»-rKB 
0TS>£ o 

Bfrffi0-cfc6„ 

[012101 l«po«BV*|t*UT«-riRBBT?fc 

[0i3] *»4a^&«c9aLT/<»*«wufciio 

*Sa»E»«^y K*BS:^i-|KBBrS>*. 
[014] 01 3*<D*5BW*tt*LT^IWffiB^* 
S Q 

[015] *l^^x*<D^**^*M^**. 
[016] *Jfc«T?fflv^fcjt«*E»»^y K3SBO¥ 

[01 7] 3W|[«T«v^3tta»aE»ffl^y KMo* 
[018] SMWT»v^fc3fca»Lia«ffl^ KIMOjE 

[019] r ^p- - k/7 vp - 

[02 0] 7^n- KttKKOB- K/7>n-K*a«: 
[02 1] n - KttJS^a-. K/7^n - K*^t 



[02 2] n-KOtB^o-K/rvn-K***^ 
]EBB:?*>£. 

[02 3] mfefl0B£tt**9rB-?*>«. 

1 1 mfMmRX'ffi's 1 2 v-vx, 1 3 

3 7- 



[02] 



[010] 



II 3] 



^Zzzzzzzzzzzm 




- 8 - 




14 :i*Hf* 

[015] 



[018] 



30 



•00'ifG3/j09B208!08# fomffiM 



us-wmmm mmmwmszi P. 11/11 



Il4l 




[HI 6l 
U6mm 



imi 9 I 

41 2 



JZBL 



42 




12 2] 



0.3mm 



;02oi 

41 



5= 



.1 



40 J V 

40 



[02 1 J 

4) 2 4* 

/ »4 



40 



_z> 42 



42 



1 



I23] 



60 
m 56 

* 

** 64 
* S 2 

50, 





















www 























50 WO 150 200 



- L0 - 



